We present the analysis of X-ray spectral variability made on a sample of 7 Seyfert 1 bright galaxies, using XMM-Newton data. From the "XMM-Newton Science Archive" we selected those bright Seyfert 1 showing one or more prominent flares in their 2-10 keV light curves. For each of them we extracted spectra in 3 different time intervals: before, during and after the flare. We fitted them with a simple power law and then shifted a narrow Gaussian emission and absorption line template across the 2.5-10 keV data, in order to investigate the presence of line-like features with a confidence level greater than 99%. Some highly significant features were detected in 3 out of 7 sources studied. In particular, the 3 sources, namely PG 1211+143, NGC 4051 and NGC 3783, showed the presence of a variable emission feature in the 4.5-5.8 keV band, characterized by an increase of its intensity after the flare peak. Because of the observed variability pattern, this feature seems to be ascribable to a reverbered redshifted relativistic component of the Fe K line.
Introduction
Radio-quiet Active Galactic Nuclei (AGN), Seyfert galaxies in particular, show extreme X-ray variability phenomena (Mushotzky, Done & Pounds 1993) . These are characterized by large amplitude flux variations (∆F X /F X > ∼ 1) on small timescales (∆t < 1 day). Such kind of phenomena are usually indicated with the term of "flare" although a rigorous definition of flare doesn't yet exist in literature. The physical mechanisms which produce an AGN X-ray flare are not understood. In particular it is not clear where the flares do originate (e.g. Lightman & Rybicki 1979 , Payne 1980 , Poutanen & Fabian 1999 , Malzac & Jourdain 2000 . Despite the present uncertainties on the flares trigger mechanism, such phenomena are useful tools to investigate the innermost regions of AGNs (geometry, chemical composition, black hole mass, etc.). In the context of a disk-corona model (e.g. Haardt & Maraschi 1991 we expect intense X-ray continuum flux variations to be followed by a disk reflection component response. In particular, if the flare originates close to the central black hole it might be possible to observe a reverbered relativistic Fe K line response (e.g. Fabian et al. 2000) . The XMM-Newton MCG -6-30-15 observation is the first one in which a reverbered relativistic Fe K line has been detected after a huge hard X-ray flux flare (Ponti et al. 2004 ). In the following we present a systematic study of X-ray spectral variability in response to a X-ray flare in a sample of bright Seyfert 1 galaxies observed with XMM-Newton.
⋆ e-mail: demarco@sissa.it Table 1 Sources of the sample: column (1) duration of the flare; column (2) 2-10 keV count rate variation, with respect to the average count rate, between the maximum and the minimum of the flare. The aim is to detect transient emission/absorption features in the Fe K band, produced in response to the flare emission.
Selection of the sample
The initial sample of sources was obtained cross- sociate to each source a mean count rate. We excluded objects with ROSAT count rate ≤ 0.40 c/s (which, assuming a standard spectrum with Γ = 1.7 and galactic absorption, corresponds to a mean 0.1-2.5 keV flux of ∼ 1.3 × 10
erg cm −2 s −1 ); this should avoid the inclusion in the final sample of too weak objects for which a time resolved spectral analysis would be impossible. Also observations lasting less than 10 ks were excluded in order to increase the probability to study the emission properties before, during and after the flares. The final sample contains 67 observations. The 2-10 keV light curves were extracted from the EPIC pn camera data. We looked for those ones in which at least one flare event was present. The flare was defined as a count rate variation between the minimum phase and the peak phase ≥ 50% of the mean count rate registered during the entire observation, i.e. (CR max − CR min )/ CR ≥ 0.5. The final sample consists of 7 sources and 10 flares. They are listed in Tab.1; some examples of flares are reported in Fig.1-3 . The MCG -6-30-15 and MKN 766 observations as well as one observation of NGC 4051 were excluded because they are characterized by the superposition of a large number of flares, making hard to identify each of them.
Spectral analysis
The spectra of the 7 sources were extracted in three different time intervals: before, during and after each flare (hereafter indicated with the letters P, F and D respectively). Because of the limited duration of the observation in the case of NGC 3783 we chose the following time intervals for spectral analysis (see Fig. 3 ): one time interval characterized by relatively low flux (P1), two time intervals during the first flare (F1 and D1) and three time intervals during the second flare (P2, F2 and D2). Only EPIC pn data were used. The analysis was carried in the 2.5-10 keV band, because in this energy band we expect to observe spectral features associated to the Fe K line, and also to avoid warm absorber contamination. In the case of NGC 3783 we considered only the 3.5-10 keV band because in this source the warm absorber component extends to higher energies. Each spectrum was initially modeled with a simple power-law. Then a narrow Gaussian emission/absorption line template was added to the model and shifted along the entire energy band at steps of 50 eV. At each step the fit improvement with respect to the simple initial model was computed in terms of χ 2 variations. An emission/absorption ∆χ 2 vs gaussian centroid-energy plot was produced in order to search for line-like features with a confidence level greater than 99% (i.e. ∆χ 2 > 9.21). As an example the 2.5-10 keV spectra of PG 1211+143 are shown in Fig. 4 and the corresponding ∆χ 2 plots are shown in Fig.  5 . Once significant features were detected, Gaussian lines have been added to the model fixing the width of each Gaussian model to its best fit value. We looked for line-intensity and line-energy variations comparing the Gaussian normalization vs energy parameters contour plots in the different time intervals. Each contour plot was obtained by fixing all the added Gaussians to their best fit values apart from the one for which we wanted to analyze the time variations (see Fig. 6-8 ). 
Results and discussion
Only 3 (PG 1211+143, NGC 4051 and NGC 3783) out of the 7 studied sources show highly significant emission and absorption features. Their light curves are showed in Fig.1-3 . Moreover, these 3 sources display variable emission features in the 4.5-5.8 keV band, the intensity of this component rising after the flare peak (see Fig.6-8 ). This suggests a delayed response with respect to the continuum emission. The variability of the feature is detected with a confidence level greater than 99%. The hypothesis that the feature might be a curvature of the spectrum produced by variations of the warm absorber ionization parameter (ξ = L X /nR 2 , where n is the density of www.an-journal.org the absorbing gas and R is its distance from the source) seems to be ruled out by the observed variability pattern: in fact, in this case we should expect a decrease of the spectrum curvature intensity (increase of ξ and, hence, decrease of absorption) after the flare peak. Moreover, the fact that we don't observe contemporary variations of the narrow Fe Kα line core component makes implausible the possibility that the feature is due to a reflection continuum effect. Hence it is most likely ascribable to a reverbered redshifted relativistic component of the Fe kα line, produced in the inner regions of the accretion disk.
Conclusion
Time-resolved spectral analysis of 7 bright Seyfert 1 has been presented. These sources have been selected for the presence, in their 2.5-10 keV light curve, of at least one prominent flare. For each source and for each flare, we analyzed the data before, during and after the X-ray emission peak. A variable emission feature was observed in 3 up to 7 sources spectra at energies of 4.5-5.8 keV. It shows an increase of intensity after the flare peak at the 99% confidence level. In our view the feature can be interpreted as a broad highly redshifted component of the Fe Kα line produced in the innermost regions of the accretion disk and, hence, subjected to relativistic effects. The variability pattern suggests that it may be produced by the reverberation of the hard Xray flux continuum. Assuming a disk-corona model, from the measured delays it is possible to give a maximum limit to the distance between the corona and the accretion disk.
The obtained values are: 32 r S for PG 1211+143, 800 r S for NGC 4051, 32 r S and 76 r S from the first and the second flare of NGC 3783 respectively.
